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Abstract of JP2003057424 
PROBLEM TO BE SOLVED: To simplify a 
fabrication process of a spectroscope, to 
reduce noise accompanying rotation of a color 
wheel and to improve spectroscopic 
performance and a utilization factor of 
illumination of the device. 
SOLUTION: The spectroscope is provided with 
a color wheel 1 comprising a light transmissive 
disk 10 of which the surface has three kinds of 
filters R, G, B, transmitting light of respective 
wavelengths of red, green and blue, selectively 
film-formed thereon and ranges W where no 
filter is film-formed between the adjacent filters 
and a motor 2 to rotate the color wheel 1 . 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a fabrication process of a 
spectroscope, to reduce noise accompanying rotation of a color wheel and 
to improve spectroscopic performance and a utilization factor of 
illumination of the device. 



SOLUTION: The spectroscope is provided with a color wheel 1 comprising 
a light transmissive disk 10 of which the surface has three kinds of filters 
R, G, B, transmitting light of respective wavelengths of red, green and blue, 
selectively film-formed thereon and ranges W where no filter is film-formed 
between the adjacent filters and a motor 2 to rotate the color wheel 1 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms two or more kinds of filters which penetrate the light of specific wavelength on the 
front face of the light transmission nature disc of one body in the alternative range, and the color wheel production 
process which has the process which carries out the coat of the anti reflection film to the front face of said disc, It has 
like the erector who attaches the color wheel manufactured by the color wheel production process in the motor made to 
rotate it. Membrane formation of said filter the spectrum which uses the mask fixture which demarcates the membrane 
formation range, and is characterized by said thing [ carrying out by changing two or more membrane formation range 
for every filter of a class ] — the manufacture approach of equipment. 

[Claim 2] the spectrum according to claim 1 characterized by performing said membrane formation by vacuum 
evaporationo or sputtering ~ the manufacture approach of equipment. 

[Claim 3] the spectrum according to claim 2 characterized by arranging membrane formation of said filter in the 
condition of having piled up the mask field according said two or more discs to said mask fixture, and performing it — 
the manufacture approach of equipment. 

[Claim 4] said disc and said mask fixture - one side another side - receiving - relativity - the spectrum according to 
claim 3 characterized by holding pivotable and changing the membrane formation range of said each filter using this 
relative revolution — the manufacture approach of equipment. 

[Claim 5] the spectrum according to claim 2 to 4 characterized by fixing said disc and said mask fixture with a magnet, 
a screw thread, or a spring — the manufacture approach of equipment. 

[Claim 6] Up Shimowake split mold membrane formation processing equipment equipped with two or more cavernous 
**** for forming membranes by forming a vacuum field in the interior in said color wheel production process is used. 
Said each cavernous **** is made to correspond to the class of each of said filter, respectively, the spectrum according 
to claim 1 characterized by containing said disc on a tray, moving the tray in order into said each cavernous ****, 
carrying out the mask of the predetermined field of said disc within each cavernous ****, and forming the filter of the 
class corresponding to the cavernous ****-- the manufacture approach of equipment. 

[Claim 7] the spectrum according to claim 6 characterized by fixing the mask member which carries out the mask of the 
predetermined field of said disc to the member which constitutes said each cavernous ****-- the manufacture approach 
of equipment. 

[Claim 8] the spectrum according to claim 1 to 7 characterized by for the coat of said anti reflection film holding the 
center section of said disc, and performing it — the manufacture approach of equipment. 

[Claim 9] the spectrum characterized by equipping the front face of the light transmission nature disc of one body with 
the color wheel which formed selectively two or more kinds of filters which penetrate the light of specific wavelength, 
and the motor made to rotate said color wheel - equipment. 

[Claim 10] the spectrum according to claim 9 characterized by for said color wheel having at least one installation hole 
of the mask fixture which carries out the mask of the predetermined range of said disc to the core at the time of 
membrane formation of said filter, and/or said motor, and carrying out eccentricity of the area center of gravity of at 
least one installation hole of said installation hole - equipment. 

[Claim 1 1] the spectrum according to claim 9 characterized by for said color wheel having at least one installation hole 
of the mask fixture which carries out the mask of the predetermined range of said disc to the core at the time of 
membrane formation of said filter, and/or said motor, and forming at least one at the configuration of said installation 
hole which can be positioned — equipment. 

[Claim 12] the spectrum according to claim 10 or 1 1 characterized by arranging said installation hole to the core of said 
color wheel at point symmetry ~ equipment. 

[Claim 13] the spectrum according to claim 10 to 12 characterized by having arranged the amendment hub for 
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maintaining the revolution balance of said color wheel in the center section of said color wheel - equipment. 
[Claim 14] the spectrum according to claim 9 to 13 characterized by membranes being formed by field which the 
detection pattern for detecting the revolution signal of said color wheel was formed by any one and one of said filter, 
and is different from other filters ~ equipment. 

[Claim 15] the spectrum according to claim 9 to 13 characterized by for the band pattern which consists of two or more 
bands for detecting the revolution signal of said color wheel being formed by said each filter and one, and allotting the 
field non-formed membranes between bands - equipment. 

[Claim 16] the spectrum according to claim 15 characterized by said band pattern containing at least one band 
identifiable as a criteria location — equipment. 

[Claim 17] the spectrum according to claim 9 to 16 characterized by having the filter range non-formed membranes of 
15 or less degrees 1 time or more among said two or more kinds of said color wheel of filters - equipment. 
[Claim 18] membrane formation **** of said filter - this spectrum - the spectrum according to claim 9 to 17 
characterized by inclining corresponding to the configuration of the reception section of a component which receives the 
light which carries out outgoing radiation from equipment » equipment. 

[Claim 19] the spectrum according to claim 9 to 18 characterized by having a liquid bearing motor as said motor 
equipment. 

[Claim 20] the spectrum according to claim 17 to 19 characterized by using the lighting of the filter range non-formed 
membranes of said color wheel » the operation of equipment. 

[Claim 21] the spectrum according to claim 20 characterized by using properly the lighting which combined the lighting 
of said boundary section, the lighting of said pars intermedia, or these for said filter range non-formed membranes in 
distinction from the boundary section with each filter, and the pars intermedia between these boundary sections on the 
occasion of a white display - the operation of equipment. 

[Claim 22] said spectrum according to claim 9 to 19 - the electrochromatic display characterized by having equipment. 
[Claim 23] the spectrum which carries out the spectrum of the light from the light source and said light source to two or 
more colored light by time sharing - equipment and said spectrum - the electrochromatic display equipped with the 
light modulation element which modulates the light by which the spectrum was carried out with equipment, and the 
projector lens which projects the light modulated by said light modulation element — setting ~ said spectrum — as 
equipment - said spectrum according to claim 9 to 19 - the electrochromatic display according to claim 22 
characterized by having equipment. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the spectrum which takes out the light of two or more wavelength from which this invention 
differs by time sharing — equipment, its manufacture approach, its operation, and a list — the spectrum - it is related 
with the electrochromatic display equipped with equipment. 
[0002] 

[Description of the Prior Art] the spectrum of the former [ drawing 16 ] - the assembly exploded view of equipment, 
and drawing 17 -- the spectrum - the sectional side elevation of equipment is shown, it is shown in these drawings — as 
-- the conventional spectrum — equipment was cut down at an angle of the request of glass 1 10R which formed each 
filter of red light, green light, and blue glow, and G and B, stuck them on the hub 120, created the color wheel 1 10, and 
had become the structure which the hub 120 is ****ed and is fixed to a motor 140 in the 130th grade. Moreover, the 
black mask 141 with which the reflective tape 140 was formed in the part was fixed to the front inner circumference 
section of a color wheel 110, and it was constituted so that the rotational frequency of a color wheel 1 10 could be 
detected using the reflective tape 140. 
[0003] 

[Problem(s) to be Solved by the Invention] however, the above conventional spectra - there were the following 
problems in equipment. 

** The processing process of a color wheel was complicated and fine adjustment was required for every glass of each 
which constitutes a color wheel although the revolution is balanced. 

** The clearance and level difference of a color wheel delicate in the division section arose, and the noise at the time of 
a revolution was loud. 

** Even if it was going to use the lighting of the division section of a color wheel, the scattered light was produced from 
the un-smooth nature of the level difference of the division section, clearance, or the fracture surface etc., and there was 
a problem that it did not function as lighting. 

[0004] what was made in order that this invention might solve these technical problems - it is - a spectrum - the noise 
reduction at the time of the simplification of equipment, especially the processing process of the color wheel used there, 
and the revolution of a color wheel, and a spectrum ~ the spectrum of equipment — the improvement in the engine 
performance and a lighting utilization factor — further - a spectrum - it aims at aiming at improvement in the engine 
performance of a electrochromatic display using equipment. 
[0005] 

[Means for Solving the Problem] The process to which sputtering is vapor-deposited or carried out, and the manufacture 
approach of this invention forms two or more kinds of filters which penetrate the light of specific wavelength in the 
alternative range on the front face of the light transmission nature disc of one body, And the color wheel production 
process which has the process which carries out the coat of the anti reflection film to the front face of said disc, It has 
like the erector who attaches the color wheel manufactured by the color wheel production process in the motor made to 
rotate it, and membrane formation of said filter is characterized by said thing [ carrying out by changing two or more 
membrane formation range for every filter of a class ] using the mask fixture which demarcates the membrane formation 
range. Thus, the noise reduction at the time of the simplification of a color wheel processing process, the improvement 
in rotationability of a color wheel, and the revolution of a color wheel is attained by using a mask fixture there and 
forming membranes, using the light transmission nature disc of one body as a base material of a color wheel. 
[0006] Moreover, if membrane formation of said filter is performed by arranging in the condition of having piled up the 
mask field according said two or more discs to said mask fixture, it can attain the increase in efficiency of membrane 
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formation batch processing, further -- this case ~ said disc and said mask fixture - one side - another side -- receiving - 
- relativity - if it holds pivotable, since the membrane formation range of said each filter is changeable one by one using 
this relative revolution, much more increase in efficiency of membrane formation batch processing can be attained. 
[0007] Moreover, when it fixes with a magnet, a screw thread, or a spring, modification of those attachment-and- 
detachment ease, therefore the membrane formation range for every filter can carry out said disc and said mask fixture 
easily. 

[0008] Moreover, up Shimowake split mold membrane formation processing equipment equipped with two or more 
cavernous **** for forming membranes by forming a vacuum field in the interior in said color wheel production 
process is used. Said each cavernous **** is made to correspond to the class of each of said filter, respectively, said disc 
is contained on a tray, the tray is moved in order into said each cavernous ****, the mask of the predetermined field of 
said disc is carried out within each cavernous ****, and the filter of the class corresponding to the cavernous **** is 
formed. Thereby,-izing of the membrane formation of a filter can be carried out [ a stream line ], therefore production of 
color wheel manufacture can be raised. In addition, if the mask member which carries out the mask of the predetermined 
field of said disc to the member which constitutes said each cavernous **** in this case is fixed, the process which sets 
up the mask field of a mask fixture for every cavernous **** can be skipped. 

[0009] Moreover, if the coat of said anti reflection film holds the center section of said disc and performs it, it can carry 
out the coat of the anti reflection film to the outermost periphery of a disc, and can contribute it to the miniaturization of 
a color wheel. 

[0010] the spectrum of this invention - equipment is characterized by equipping the front face of the light transmission 
nature disc of one body with the color wheel which formed selectively two or more kinds of filters which penetrate the 
light of specific wavelength, and the motor made to rotate said color wheel, according to this - a revolution and 
spectrum of a color wheel ~ the engine performance can improve and the noise at the time of a color wheel revolution 
can also be reduced. 

[001 1] Moreover, it is characterized by for said color wheel having at least one installation hole of the mask fixture 
which carries out the mask of the predetermined range of said disc to the core at the time of membrane formation of said 
filter, and/or said motor, and carrying out eccentricity of the area center of gravity of at least one installation hole among 
said installation holes, or forming at least one of said installation holes in the configuration which can be positioned. 
Thereby, positioning of a color wheel, a mask fixture, and/or a motor is easily attained at the time of those installation. 
In addition, if said installation hole is arranged to the core of said color wheel in these cases at point symmetry, the 
revolution balance of a color wheel can be kept good. 

[0012] Moreover, it is characterized by arranging the amendment hub for maintaining the revolution balance of said 
color wheel in the center section of said color wheel. This enables it to adjust the revolution balance of a color wheel. 
[0013] Moreover, it is characterized by membranes being formed by field which the detection pattern for detecting the 
revolution signal of said color wheel was formed by any one and one of said filter, and is different from other filters. 
According to this, the filter for spectra and the detection pattern for revolution signal detection can be formed 
simultaneously, and the time and effort which prepares the reflective film etc. separately can be saved. 
[0014] Moreover, it is characterized by for the band pattern which consists of two or more bands for detecting the 
revolution signal of said color wheel being formed by said each filter and one, and allotting the field non-formed 
membranes between bands. Thereby, detection of the revolution signal which divided one revolution still more finely is 
attained. In addition, one or more bands identifiable as a criteria location can be included in this band pattern. 
[0015] Moreover, among said two or more kinds of said color wheel of filters, it can be made the include-angle range 
and can have the filter range non-formed membranes of 15 or less degrees 1 time or more. Thereby, positioning 
accuracy of the mask fixture at the time of filter vacuum evaporationo can be made loose, and also the lap of a filter is 
prevented and reduction of opening time amount can be controlled. 

[0016] Moreover, membrane formation **** of said filter may be made to incline according to the configuration of the 
reception section of a component which receives the light which carries out outgoing radiation from optical equipment 
at this rate. If it does in this way, filter the range non-formed membranes can be narrowed and it will become possible to 
gather the time amount numerical aperture of lighting. 

[0017] Moreover, it has a liquid bearing motor as said motor, and the so-called prevention of a color breaking rise can 
be aimed at by carrying out the color rotational frequency beyond a predetermined value. 

[0018] the spectrum of this invention — operation of equipment is characterized by using the lighting of the filter range 
non- formed membranes of said color wheel. Thereby, the utilization factor of lighting can be gathered. In this case, if 
the lighting which combined the lighting of said boundary section, the lighting of said pars intermedia, or these for said 
filter range non- formed membranes in distinction from the boundary section with each filter and the pars intermedia 
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between these boundary sections on the occasion of a white display is used properly, finer control of a foreground color 
will be attained. 

[0019] the electrochromatic display of this invention - the above-mentioned spectrum - the above-mentioned spectrum 
which uses equipment and carries out the spectrum of the light from the light source and said light source to two or 
more colored light by time sharing — equipment and said spectrum — it is the electrochromatic display equipped with 
the light modulation element which modulates the light by which the spectrum was carried out with equipment, and the 
projector lens which projects the light modulated by said light modulation element, this electrochromatic display - the 
above — a spectrum -- it has the outstanding engine performance based on equipment and its operation of its. 
[0020] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained at a detail, referring to a 
drawing. 

the spectrum which operation gestalt 1 drawing J requires for the operation gestalt of this invention — it is the assembly 
exploded view of equipment. Optical equipment in the glass disc 10 of one sheet with a round hole to the center section 
at this rate, respectively Red, The color wheel 1 which vapor-deposited or carried out sputtering and formed green and 
the part optical filters (die clo IKKU filter) R, G, and B which penetrate only each blue colored light and reflect the 
other light (area membrane formation which used the mask fixture), It comes to have the motor 2 made to rotate the 
color wheel 1 and the hub 3 for attaching a color wheel 1 in a motor 2. Installation hole la is in the center section, boss 
3 a of a hub 3 is inserted in the hole la, they are positioned using advice hole lb of a color wheel 1 and pin 3b of a hub 3 
which are one of the installation holes further, and the inner circumference section of a color wheel 1 comes to fix a 
color wheel 1 with adhesives etc. to periphery section 3 c of a hub 3. Moreover, a motor 2 and a hub 3 also fix mutually 
with adhesives, a screw thread, etc. In addition, attaching advice hole lb of a color wheel 1 is in the location which 
carried out eccentricity from the core of a color wheel 1, and it is used for the positioning, and can also replace in the 
slot where the advice hole lb is prolonged from installation hole la. 

[0021 ] The boundary section of each filters R, G, and B of a color wheel 1 is taken as the filter range W non-formed 
membranes. By carrying out like this, it is lost that the lap of a filter as shown in drawing 2 (a) arises there, and it will be 
in a condition always like drawi ng 2 (b). Therefore, since reduction of the opening time amount by the lap of a filter is 
prevented, utilization of the lighting which penetrates the filter range W non-formed membranes can be attained, and 
efficiency for light utilization can be gathered, and it can contribute also to the cure against a color breaking rise. 
Furthermore, there is also an advantage that demarcation precision of the filter membrane formation range can be made 
loose, by forming the filter range W non-formed membranes. However, if the range of the filter range W non-formed 
membranes is not much large, since white brightness will go up and the brightness of other colors will fall, the include- 
angle range shall be set as 15 or less degrees 1 time or more. In addition, in case a color breaking rise looks at the image 
of the electrochromatic display which performs color picture generation with time-division system, it is the phenomenon 
in which the color separation of red light and green light will be perceived by those who see. 
[0022] Id of heights corresponding to the conventional reflective tape is formed by the common-law marriage of any 
one filter of the filters R, G, and B of a color wheel 1 at a part optical filter (here the filter B) and one. The usage of Id 
of these heights is detecting the revolution signal of a color wheel 1 by detecting change of the quantity of light in the 
existing radius R location of Id of heights with photosensor etc. Moreover, as shown in drawing 3 , the revolution signal 
of a color wheel 1 may be detected and band pattern (PLL pattern) le which consists of two or more bands for taking 
the synchronization with a light modulation element may be formed to them and one at the time of membrane formation 
of Filters R, G, and B. In addition, it is a field non-formed membranes between each band of each. Moreover, things 
including one or more bands (band used as an index signal) identifiable as a criteria location are made to band pattern 
le. By using such a band pattern, the detailed revolution signal which synchronized with this band pattern can be 
detected, and high-degree-of-accuracy control of the space optical modulator in a more detailed revolution signal is 
attained. 

[0023] By the way, generally mutual membrane formation **** of Filters R, G, and B is prepared in a radial along the 
direction of a path of a color wheel 1 . However, it can also double with the configuration of the reception section of a 
component which receives the light which carries out outgoing radiation of that membrane formation **** from optical 
equipment at this rate, this shows drawing 12 - as - membrane formation **** of the filter of R, G, and B - a spectrum 
- it doubles with the configuration of the optical reception section of a component 22 which receives the light which 
carries out outgoing radiation from equipment, if membrane formation **** be make to incline so that the include 
angles A and B which the 2 side side of the optical reception section of a component 22 locate corresponding to between 
two **** of a filter which demarcate filter the range W non-form membranes , and the two above-mentioned **** make 
may be make equal as show in the enlarged drawing of drawing. 13 - filter the range W non-form membranes - 
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efficient - narrow - it can do - a spectrum ~ it become possible to gather the time amount numerical aperture of 
equipment . 

[0024] Drawing 4 is instantiation drawing of the installation hole with which installation of the mask fixture and motor 
2 which are used at the time of the membrane formation of a filter with which a color wheel 1 is equipped is presented. 
A color wheel 1 to the core so that it may illustrate Filters R and G, It has at least one installation hole lc (a locating 
hole and an advice hole are also included) of the mask fixture and/or motor 2 which carry out the mask of the filter 
range non- forming membranes of a disc at the time of membrane formation of B. As eccentricity carried out in at least 
one of the area centers of gravity [ them ] of installation hole lc (from the core of a color wheel 1), it is formed, or ((a) - 
(c) and (e) - of drawing 4 (h)) it is formed in special configurations other than the circle which can be positioned ((d) of 
drawing 4 ). These enable easily positioning of a color wheel 1, a mask fixture, and/or a motor 2. Moreover, if 
installation hole 1 c is arranged to the core of a color wheel 1 at point symmetry as shown in (a) - (e) of drav/jng_4 , the 
revolution balance can be kept good at the time of the revolution of a color wheel 1 . 

[0025] the spectrum with which operation gestalt 2 dravynjig^S was equipped with the amendment hub which shows 
another operation gestalt of this invention - it is the sectional side elevation of equipment. At this rate, optical 
equipment arranges the amendment hub 4 for maintaining the revolution balance of a color wheel 1 in the center section 
of the color wheel 1, as shown in drawing 5 . If especially this fixes with adhesives etc. the amendment hub 4 which 
corrects the bias of that weight balance and of which balance material 4a wearing did to a hub 3 when use the color 
wheel 1 toward which weight balance by which the hole as show in (f) - (h) of drawing 4 is asymmetrically arrange to 
the core inclined, it will become possible to hold the revolution balance of the revolution section of optical equipment 
good at this rate [ containing a color wheel 1 ]. In addition, a hub 3 and the amendment hub 4 shall be made from resin, 
aluminum, etc., and shall attain the lightweight-ization. 

[0026] the operation gestalt 3 a spectrum [ in / in this / the operation gestalt 1 or 2 ] - the liquid bearing motor 
equipped with the liquid bearing device of an oil fluid or an air fluid is adopted as a motor 2 of equipment. A liquid 
bearing motor makes it possible to be highly precise and to maintain to stability the revolution of the color wheel 1 
corresponding to the color rotational frequency which can mitigate generating of a color breaking rise. For example, 
although it is 18000rpm when considering as the desirable color rotational frequency of 300Hz which can mitigate 
generating of a color breaking rise, and it is required to make it rotate by 30000rpm to consider as the still more 
desirable color rotational frequency of 500Hz, a liquid bearing motor makes stability maintain these rotational 
frequencies with high degree of accuracy. 

[0027] the spectrum explained with the operation gestalt 4, next the operation gestalten 1-3 - the manufacture 
procedure of equipment is explained. If the production process is divided roughly, in first, the range in which the front 
faces of light transmission nature discs, such as glass of one sheet which equipped the center section with the 
installation hole, differ, respectively The process which vapor-deposits or carries out sputtering and forms the filters R, 
G, and B of red light, green light, and blue glow, and the color wheel production process which has the process which 
carries out the coat of the anti reflection film all over the disc by which those filters were formed, It consists of the 
erector who attaches the color wheel manufactured by the color wheel production process to the motor made to rotate it 
degree. 

[0028] In order to form Filters R, G, and B on the front face of a light transmission nature disc, it is necessary to 
demarcate the membrane formation range of each filter to accuracy. In order to demarcate the membrane formation 
range to accuracy, the predetermined membrane formation range is exposed and the mask fixture which carries out the 
mask of the other range is used. Drawing 6 is what showed the masking at the time of forming Filters R, G, and B to the 
light transmission nature disc 10 (thing used as a color wheel 1), and a mask fixture consists of a tray 15 and the mask 
plate 16 here. A disc 10 carries out fitting of the installation hole la to boss 15a of a tray 15 first, and is laid on a tray 
15, and the mask plate 16 with which the predetermined range carried out opening to the disc 10 on the tray 15, and the 
mask of the other part was carried out to it is laid. Pin 16b is formed in the mask plate 16, and a disc 10 and the mask 
plate 16 are positioned by accuracy by inserting the pin 16b in advice hole lb of a disc 10. And a disc 10 and a mask 
fixture are ****ed further and fixed by 1 8. It sets in the condition that this disc 10 and a mask fixture were fixed, and on 
the front face of a disc 10, sputtering is vapor-deposited or carried out and one filter of R, G, and B is formed. 
[0029] If membrane formation of one kind of filter is completed, it will exchange to another mask plate to which 
opening of the next range of a disc 10 is carried out, and the mask plate 16 is exposed, and the same activity as the 
above will be done, repeating this activity about the filter of R, G, and B - R, G, and B — membrane formation of all 
filters is completed. Thus, a disc 10 and a mask fixture shall use for those immobilization the fixed means which can 
detach and attach a magnet besides a screw thread 18, a spring, etc. easily in order to repeat removal according to the 
class of filter. 
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[0030] the disc 1 0 by which all the filters were formed next, the front face - the coat of the anti reflection film is 
mostly carried out to the whole region. Since it is necessary to use effectively [ in order to miniaturize a disc 10 ] to the 
rim of a disc 10, it is necessary to make it the business by which the coat of the anti reflection film is certainly carried 
out also to the rim of a disc 10. Therefore, as shown in drawing J , the coat of the anti reflection film is performed 
where the inner circumference section of a disc 10 is held with the hold fixtures 19a and 19b, and is made to carry out 
the coat of the anti reflection film also to the outermost edge of a disc 10 certainly. 

[0031] Two or more discs are arranged for membrane formation of operation gestalt 5 filter in a chamber, and working 
efficiency can be gathered, if as many discs as possible are put in in a chamber and it increases the membrane formation 
batch number of sheets, in carrying out, where the interior of a chamber is made into a vacuum. That side elevation was 
shown for the top view of the arrangement condition of the disc in the chamber which took this point into consideration 
to drawing 8 in drawing 9 , respectively. This is arranged in in a chamber in more discs 10 by piling up the range by 
which the mask is carried out with the mask plate 17 so that only the membrane formation range of one kind of same 
filter may be exposed to all the discs 10. In addition, the shaft 20 which is supporting the mask plate 17 and the disc 10 
is used in this case, and whenever it has the device in which a disc 10 is rotated to the mask plate 17 and forms a 
different filter, you may make it change the filter membrane formation range of a disc 10 into each range. Then, 
whenever it forms a different filter, the activity which opens a chamber and changes the location of a disc 10 can be 
omitted, and the productivity of a color wheel can be raised substantially. 

[0032] This is a tiling using up Shimowake split mold vacuum evaporationo processing equipment equipped with two or 
more cavernous **** for forming membranes by forming a vacuum field in the interior, the operation gestalt 6 - It is 
the approach of each cavernous **** being made to correspond to the class of each filter, respectively, and containing a 
disc on a tray, making move the tray in order into each cavernous ****, carrying out the mask of the predetermined field 
of a disc within each cavernous ****, and vapor-depositing the filter of the class corresponding to the cavernous ****. 
[0033] Since two or more cavernous **** 27 are formed and only the cavernous part is made into a vacuum when the 
moving part (above) 24 and fixed part (below) 25 are closed through packing 26 as shown in drawing 10 , up 
Shimowake split mold vacuum evaporationo processing equipment is suitable for raising processing effectiveness 
(vacuum cycle). It slides with the tray [ which contains the disc 10 as shown in drawing 1 1 ] 28, and tray 28 up side, and 
the mask fixture which consists of a mask plate 29 which has the structure which changes to three patterns 
corresponding to each filter vacuum evaporationo range of red light, green light, and blue glow is used for vacuum 
evaporationo of the filter by this processing equipment. And as shown in drawing 10 (a), while carrying forward the tray 
28 and the mask plate 29 which fixed the disc 10 in order of red filter vacuum evaporationo train 27a corresponding to 
each cavernous ****, green filter vacuum evaporationo train 27b, and blue filter vacuum evaporationo train 27c and 
going, he is trying to expose only the vacuum evaporationo range of the filter which is made to slide the mask plate 29 
and corresponds in each filter vacuum evaporationo train. After the vacuum evaporationo range is demarcated, vacuum 
evaporationo of each filter which corresponds to drawing JO (b) in the vacuum evaporationo train of each filter so that it 
may be shown is performed. Thus, the productivity can be raised by forming the membrane formation process of a filter 
into a stream line. 

[0034] In addition, when the mask member corresponding to the moving part 24 of each filter vacuum evaporationo 
train is prepared beforehand and moving part 24 and a fixed part 25 are closed as a mask means of a disc 10 instead of 
using the mask plate 29, the filter vacuum evaporationo range is inevitably exposed, and the mask of other parts may be 
made to be carried out. 

[0035] the spectrum explained with the operation gestalt 7, next each above-mentioned operation gestalt the 
electrochromatic display using equipment is explained. Drawing 14 shows the outline configuration of the projector 
which is the operation gestalt of the electrochromatic display concerning this invention. The light source 30 to which 
this projector carries out outgoing radiation of the white light as shown in this drawing, the spectrum equipped with the 
color wheel 1 and motor 2 which carry out the spectrum of the light emitted from this light source 30 — with equipment 
31 a spectrum ~ by mixing and unifying the light from equipment 31 with the rod integrator 37 which attains smoothing 
of an illuminance A condensing lens 32 and the mirror 33 which reflects the beam of light from a condensing lens 32, 
The mirror 34 which makes the beam of light reflected by the mirror 33 irradiate a light modulation element 35, It 
comes to have the light modulation element 35 which generates the color image corresponding to the color of the 
colored light which carries out incidence through a mirror 34, the projector lens 36 which projects in response to the 
light by which the reflective modulation was carried out by the light modulation element 35, and the control circuit 
which controls those actuation. In addition, as a light modulation element 35, ferroelectric liquid crystal besides the 
above-mentioned mirror mold light modulation element, anti-ferroelectric substanc liquid crystal, pi eel mode liquid 
crystal, TN liquid crystal, OCB mode liquid crystal, etc. can be used. 
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[0036] The control circuit of the above-mentioned projector is equipped with the actuation circuit 40 which consists of a 
microprocessor 41, a timing generator 42, a frame memory 43, and a light modulation element actuation control circuit 
44. The revolution of a color wheel 1 and the actuation timing of a light modulation element 35 are controlled by this 
projector with the timing generator 42. It is made to specifically sample first in the sampling circuit which does not 
illustrate a picture signal. And the synchronizing signal in an image input signal is sent to a microprocessor 41 and a 
timing generator 42. The image data in a picture signal is written in the frame memory 43 controlled by the timing 
generator 42 at it and coincidence. The source of incident light is generated by the same color sequential as an 
indicative-data color by the color wheel 1 which rotates with a timing generator 42 synchronizing with the display 
timing of a light modulation element 35, and the white light by which outgoing radiation is carried out from the light 
source 30 is irradiated by the light modulation element 35 via the above-mentioned optical system by it. And light 
modulation is given by the light modulation element 35, amplification projection is carried out through a projector lens 
36 to a screen, and a color picture display is presented with each colored light irradiated by the light modulation element 
35. 

[0037] by the way, the time of displaying "white" with such a electrochromatic display — a spectrum — although 
lighting effectiveness can be gathered using the lighting of the filter range W non-formed membranes of equipment 31, 
"white" color purity changes with methods of utilization of the range W non-formed membranes. For example, the 
lighting field in a color wheel side is classified like drawing 15 , and filter the range non-formed membranes is properly 
used in distinction from the boundary section with each filter, and the pars intermedia between these boundary sections 
as the lighting of the boundary section, the lighting of pars intermedia, or lighting that combined these in the case of a 
white display. In that case, if the lighting of only pars intermedia is used, beautiful white with high color purity is 
reproducible. On the other hand, if it is used mixing the lighting of pars intermedia and the boundary section, although 
white color purity falls a little, it can increase brightness, moreover - the case where only the lighting of the boundary 
section is used « the still lower white of color purity - ** -- it becomes, therefore, a spectrum — by using the lighting 
field used of equipment 3 1 properly according to the image source, in displaying natural drawing, it thinks color purity 
as important, and control of thinking brightness as important etc. is attained in data display or a presentation. 
[0038] the above-mentioned electrochromatic display - setting - the spectrum of this invention — by adoption of 
equipment, various kinds of properties of having already explained are demonstrated, and the engine-performance 
improvement of a electrochromatic display is realized, in addition, the spectrum of this invention - equipment can be 
used also as a light filter of the image sensor for accepting-reality image display of electrochromatic displays, such as 
projection TV besides the projector explained with the operation gestalt 7. 
[0039] 

[Effect of the Invention] according to [ as explained above ] this invention — a spectrum - the noise reduction at the 
time of the simplification of the processing process of equipment, and the revolution of a color wheel, and a spectrum — 
the spectrum of equipment itself - the improvement in the engine performance and a lighting utilization factor - it can 
plan - moreover, this spectrum ~ the engine performance of a electrochromatic display in which equipment was used 
also improves in connection with them. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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